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PREFORMS IN A MOULD OF A HIGH- 
EFFICIENCY BLOW-MOULDING 
APPARATUS 
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Filed June 9, 2000] 



PRELIMINARY AMENDMENT 

Assistant Commissioner for Patents, 
Washington, DC 2023 1 

Sir: 

Prior to examination of the above-referenced U.S. patent application please amend the 
application as follows: 



IN THE CLAIMS 

Please amend the claims as follows: 

5. (Amended) Apparatus according to claim 1, characterized in that said central 
structure (20), to which said pairs of half-moulds are associated, is a rotary structure on a 
horizontal plane, and said pairs of half-moulds are arranged, preferably regularly spaced from each 
other, along a circular periphery centered on the axis of rotation of said rotary structure. 

11. (Amended) Method according to claim 9, characterized in that the above cited 
phases c) and e) are adapted to be performed at least partially at the same time. 



12. (Amended) Method according to claim 9, characterized in that said rotary central 
structure is adapted to support a plurality of pairs of said half-moulds, and that said five phases a) 
to e) are performed in an automatic, continuous and orderly sequence for said plurality of pairs of 
said half-moulds. 



Please add the following new claims: 

14. Apparatus according to claim 2, characterized in that said central structure (20), to 
which said pairs of half-moulds are associated, is a rotary structure on a horizontal plane, and said 
pairs of half-moulds are arranged, preferably regularly spaced from each other, along a circular 
periphery centered on the axis of rotation of said rotary structure. 

15. Apparatus according to claim 3, characterized in that said central structure (20), to 
which said pairs of half-moulds are associated, is a rotary structure on a horizontal plane, and said 
pairs of half-moulds are arranged, preferably regularly spaced from each other, along a circular 
periphery centered on the axis of rotation of said rotary structure. 

16. Apparatus according to claim 4, characterized in that said central structure (20), to 
which said pairs of half-moulds are associated, is a rotary structure on a horizontal plane, and said 
pairs of half-moulds are arranged, preferably regularly spaced from each other, along a circular 
periphery centered on the axis of rotation of said rotary structure. 

17. Apparatus according to claim 14, characterized in that said pairs of half-moulds are 
comprised of a respective stationary half-mould (1) and a respective moving half-mould (2) 
capable of opening from and closing against the respective stationary half-mould. 

1 8. Apparatus according to claim 1 5, characterized in that said pairs of half-moulds are 
comprised of a respective stationary half-mould (1) and a respective moving half-mould (2) 
capable of opening from and closing against the respective stationary half-mould. 
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1 9. Apparatus according to claim 1 6, characterized in that said pairs of half-moulds are 
comprised of a respective stationary half-mould (I) and a respective moving half-mould (2) 
capable of opening from and closing against the respective stationary half-mould. 

20. Apparatus according to claim 17, characterized in that said stationary half-moulds 
are substantially joined to said appropriate central structure (20) and are arranged in a 
substantially vertical position, and the respective moving half-moulds (2) are adapted to move into 
clamping with a substantially rotary movement about respective horizontal axes of rotation. 

21 . Apparatus according to claim 18, characterized in that said stationary half-moulds 
are substantially joined to said appropriate central structure (20) and are arranged in a 
substantially vertical position, and the respective moving half-moulds (2) are adapted to move into 
clamping with a substantially rotary movement about respective horizontal axes of rotation. 

22. Apparatus according to claim 19, characterized in that said stationary half-moulds 
are substantially joined to said appropriate central structure (20) and are arranged in a 
substantially vertical position, and the respective moving half-moulds (2) are adapted to move into 
clamping with a substantially rotary movement about respective horizontal axes of rotation. 

23 . Apparatus according to claim 20, characterized in that said horizontal axes are 
orthogonal to the axis of rotation of said rotary central structure. 

24. Apparatus according to claim 21, characterized in that said horizontal axes are 
orthogonal to the axis of rotation of said rotary central structure. 

25. Apparatus according to claim 22, characterized in that said horizontal axes are 
orthogonal to the axis of rotation of said rotary central structure. 
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26. Method according to claim 10, characterized in that the above cited phases c) and 
e) are adapted to be performed at least partially at the same time. 

27. Method according to claim 10, characterized in that said rotaiy central structure is 
adapted to support a plurality of pairs of said half-moulds, and that said five phases a) to e) are 
performed in an automatic, continuous and orderly sequence for said plurality of pairs of said half- 
moulds. 

28. Method according to claim 11, characterized in that said rotary central structure is 
adapted to support a plurality of pairs of said half-moulds, and that said five phases a) to e) are 
performed in an automatic, continuous and orderly sequence for said plurality of pairs of said half- 
moulds. 

29. Method according to claim 27, characterized in that the rotation period of said 
rotary central structure coincides with the cycle time corresponding to the steps during which 

- the preform is loaded in the mould, 

- the mould is closed and clamped, 

- the preform is blow moulded through the various steps connected with the process, 

- the mould is opened by the separation of the respective half-moulds, 

- the blow-moulded product is removed therefrom. 

30. Method according to claim 28, characterized in that the rotation period of said 
rotary central structure coincides with the cycle time corresponding to the steps during which 

- the preform is loaded in the mould, 

- the mould is closed and clamped, 

- the preform is blow moulded through the various steps connected with the process, 

- the mould is opened by the separation of the respective half-moulds, 

- the blow-moulded product is removed therefrom. 
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REMARKS 

The present Preliminary Amendment is submitted to delete the multiple dependency of the 
claims, thereby placing such claims in condition for examination and reducing the required PTO 
filing fee. 

Attached hereto is a marked-up version of the changes made to the claims by the current 
Preliminary Amendment. The attached page is captioned " Version With Markings tn Show 
Changes Made ". 
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5, (Amended) Apparatus according to [any of the preceding claims] claim L 
characterized in that said central structure (20), to which said pairs of half-moulds are associated, 
is a rotary structure on a horizontal plane, and said pairs of half-moulds are arranged, preferably 
regularly spaced from each other, along a circular periphery centered on the axis of rotation of 
said rotary structure. 

11. (Amended) Method according to claim 9 [or 10], characterized in that the above 
cited phases c) and e) are adapted to be performed at least partially at the same time. 

12. (Amended) Method according to [any of the claims 9 to 11] claim 9 . characterized 
in that said rotary central structure is adapted to support a plurality of pairs of said half-moulds 
[according to claims 1 to 9], and that said five phases a) to e) are performed in an automatic, 
continuous and orderly sequence for said plurality of pairs of said half-moulds. 
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i n ENTERING IN JECTION MOULDED PREFORMS IN A MOULD OF A HIGH-EFFICIENCY BLOW-MOULDI 
_N6 APPARATUS- ■ ' — 

DESCRIPTION 

The present invention refers to an in^sroved apparatus and a related process for 
15 blow moiiding preforms of thermoplastic material, in particular such an apparatus 
as generally described in the Italian patent application no. PN98A000042 filed by 
this same AppEcant. 

The peculiarities of the apparatus described in the above-cited patent 
20 application lie in the fact that it is provided with: 

- a phirality of pairs of mutually joinable half-moulds, which are associated to an 
appropriate, preferably revolving structure for handling said half-moulds, and 
preform sipport devices corresponding to said half-moulds, 

25 

- a preform feeding mechanism to deliver an orderly sequence of preforms held 
at an appropriate blow-moulding temperature into the respective pairs of half- 
moulds kept in their opened position and associated to said rotary member. 

30 - a pick-up device adapted to recover the finished container from the respective 
pair of half-moulds upon the opening thereof. 

- an opening and damping mechanism adapted to clamp the half-moulds 
together after they have moved through the position of the preform feeding 

1 
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mechanism, and to open them before they move through the position of the pick-up 
mechanism for removing the finished container, in which said pairs of half-moulds 
are constituted by a stationary half-mould and a moving half-mould capable of 
being opened from and damped against said stationary half-mould. 

5 

In particular, said stationary half-moulds are substantially joined to said 
structure, which is preferably rotating about a vertical axis, and are arranged in a 
substantially vertical p>osition, with the moving half-moulds adapted to be clamped 
against the respective stationary half-moulds with a substantially rotary movement 
1 0 having a horizontal axis of rotation. 

The other general, construction and use characteristics of the apparatus 
according to the present invention are thoroughly described in the afore cited 
Italian patent application no. PN98A000042. to which reference should therefore be 
15 made. 



Anyway, to the purpose of favouring a better and readier understanding by a 
reader, the origin of and the technical-industrial ground on which said patent is 
based are briefly recalled here. In practice, it has been originated by the fact that, 

20 according to prior-art techniques, the blowing moulds in an in-lrne arrangement 
turn out to be particularly critical, since with increasing blow-moulding pressures, 
as well as with increasing numbers of cavities contained in each single pair of blow- 
moulding plates, increasingly rapid and powerful pumping stations are required. 
Furthermore, the increased overall pressure generated by the bottles during blow 

25 moulding must be contrasted by a correspondingly greater mould damping 
pressure. 



However, such a pressure, which is not only considerably higher, but also 
pulsating, has a negative effect also on the actual resistance of the same moulds, 
30 which are not only caused to undergo a greater pressure, but are at the same time 
required to withstand such a greater pressure on a longer arm. considering the 
greater number of blowing gates, and this of course makes their rigidity more 
ciitical and their tendency to deform outwardly much more likely, with easily 

2 
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imaginable effects on the quality of the blow-moulding process and the blow- 
moulded bottles themselves, 

Furthennore, when blowing moulds provided with a great number of cavities 
5 are used, liie time required to transfer all preforms into the respective cavities 
increases proportionally, and this of course causes the whole cycle time to 
INCREASE under a dear reduction in the productivity of the moulding apparatus. 

Just in view of doing away with these drawbacks, the practice is known from the 
10 disclosures in the publications US 3.596,315 - US 4.233,022 - HP 0 596 487 - US 
4,850,850 and US 4,313.720 of using to preform blow moulding purposes 
apparatuses that are adapted to rotate about a vertical axis in a carousel-like 
manner, in which the outer sides are occupied by a plurality of blowing half-moulds 
capable of opening from and clamping against each other in an orderly and 
15 sequential manner. However, in these apparatuses it is actually both half-moulds 
that are driven to move. They furthermore move in a so-called "book-like" manner, 
in that each one of them moves about a respective vertical axis. 

Apparatuses of this kind are connected with generally known drawbacks and 
20 constmction complications, since both half-moulds must be handled to move 
synchronically. Furthermore, the fact that they open in a horizontal direction, and 
therefore by widening apart, makes it necessary for the entire carousel-like 
arrangement to be sized correspondingly; it in particular requires apparatuses to 
be used which are significantly larger and. therefore, more awkward to be handled 
25 and installed. 

In view of doing away with the problems connected with the use of moving half-- 
moulds rotating about respective vertical axes, an apparatus of the kind described 
in the afore mentioned Italian patent application has been disclosed. 



30 



Nevertheless, even this kind of apparatus has still some problem left with it and 
offers margins for further improvement, which may be summarized as follows: 



3 
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- &e need ksr ifae. nec3e c£.^3e p tr e f b im to be lodeed in place , ie. danqaedwidi a 
motdd (liie hatf-sooulds) makes it necessary for tiie same preSsnn to be r^eased 
fct^ & transferring noeans adiy v^xan the lialf-nioulds being ccgnpieteiy damped 
tp^ettier; ttds of coarse requires that tiae letetpr!, qparations be carried outinsenes, 
5 ie. in a sequence, tmder zesuiting greater usage of time, wbidi of course 
contributes to an increased overall cycle time and, AereGore, a m ar i o e d. reduction in 
tfsepei&niiancecspabiijties and the gexieral productivity of tiie entire app^atus; 

. fistiiennore, vpan. tiie tnal ccastainer having been bknv-mouided, tbe cpening 
10 of the motM qtite frequency gives lise' to a sligiit displacement of the respective 
co n t ain er and tins makes much more difficult tor an ^prcpriately provided pidc-i:^ 
and tziloadxng member to engage tiie neck portion ci ti:^ container and fiten 
transfer the san» container into &e next station. 



From US 4.035,463 it is known a method and an apparatus for blowing plastic prefonns in a rotary 
table (Em) with blow molds. Each of said blow molds consists , of two symmetrical halves (62), 
supported by a common verticai spindle, so that said halves are misplaced in the horizontal plane. 
Furthemiore, the prefonns are previously heated and positioned in a concurring rotary tabie (EII) 
and the transfer fiom said heating table (EH) and the blowing rotary table (EIH) is earned out by a 
rotary station (D) where rotation axis is vertical, as Ihe vertical spindle (55). However, if a blowing 
machine is used, having blowing halves, one of which is fixed and oriented outwards, the other 
being rotatable on an horizontal spindle (mstead of a vertical spindle), the technical arrangement 
and solution described m the cited US patent can not be used due to the interference between said 
station (D) rotadng horizontally and the halves blow mold rotating vertically. 
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15 Based an the above considerations, it is therefore a main purpose of the present 
invention to provide fee hlow moxilding apparatus fca: the production of hoEow 
bodies, as well as the operating mode thereof, in such a manner as to enable its 
productivity to be increased by the effect of an accelerated movement of the 
blowing half-moulds. 

20 

A further purpose oi the present invention is to make it possible for the Mow- 
moulded container to be Srmly and rdiably held in posztm whei the rei^ective 
half-moulds are opened. 

25 The ai^aratus and the method according to the present invaxtion sfaaS 
ttortiiemiare be capable of being iiz9>ieniented with fte use of curxentiy available 
techniques and, therefore, shafi be reasonably low-cost, reliable and pr^rabiy 
enable of b^g iritegrated with a preform production stage situated upstream. 

30 These aims, along with other features of the ^px^sss^ invention, are reached in a 
blow moulding apparatus that is made and operates as recited in the appended 
rfRtms, and- may be impiem^ted in some parts* or airangem«its tfaereot a 
preferred embodiment of which is described below in detail and illusnrated with 
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reference to the accompanying drawings, in which: 
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- Figures 1 through to 5 are respective perspective views of a portion of 
apparatus according to the invention, as illustrated to represent five subsequent 

5 operating phases; 

- Figures la, lb_ are top views of the portion of apparatus of Figure 1 and the 
median cross-section thereof taken along the section A - A of Figure la. 
respectively; 

10 

- Figures 2a and 2b are views similar to those of Figures la. lb above, but 
referred to Figure 2; the same applies also to Figures 3a and 3b, 4a and 4b. and 5a 
and 5b with reference to the perspective views in Figures 3, 4 and 5; 

15 - Figure^^BJs a different perspective, partly see-through view of the same 
assembly of Figure 4; 

- Figure?^ a simplified view along the section B - B of Figure 6; 

20 - Figure 8 is a perspective view of a component part of an apparatus according 
to the present invention; 

- Figures 9andl0 are a bottom and a front view, respectively, of the component 
part of Figure 8. 

25 

The basic peculiarity of the present invention lies in the use. in an apparatus of 
the described type, of devices and methods that are capable of locating and clamp 
a preform in a suitable position in view of the subsequait blow moulding step, 
regardless of the actual position of the respective pair of blow-moulding half- 
30 moulds. 

This result is obtained, in a pair of blow-moulding half-moulds I and 2, by 
means of following devices: 

5 
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- a fork means 3 which is fimily joined to a first one 1 of said blow-moulding haif- 
moiids 1 and 2, 

5 - a small-tube assembly 4 adapted to be at least partiafly inserted in the mouth 
opening 6 of the preform 7 when the latter is associated to said fork means 3, 

- a pincer-like gripper 5 adapted to transport said preform so as to enable it to 
engage the respective fork means 3. 

10 

If Figures 1 ttirough to 5 are in particular observed, along with the respective 
top and cross-sectional views, at least following five phases can be identified, in 
which said component parts are caused to operate in a coordinated manner so as to 
achieve the desired result. 

15 

Said five phases, each one of which is represented by the illustrations in the 
subsequent Figures 1, 2. 3, 4 and 5 for reasons of greater simplicity, may be 
described as follows: 

20 Phase a) Figure 1. The half-moulds 1 and 2 are at least partially open; the gripper 5, 
to which the preform 7 is coupled, is gradually approached to the fork 
means 3, and namely to a receptacle 8 provided facing the second half- 
mould 2; in this phase, the small-tube assembly 4 is in a position in which 
it is raised from its working position, which will be explained in greater 

25 detail further on: 

Phase b) Figure 2. The gripper 5 transports the preform 7 to into said receptacle 
8 of the fork means 3. In particular, it is the cylindrical portion underneath 
the neck ring 1 4 of the preform that fits into said receptacle 8, so that the 
30 preform itself is positively prevented from sliding downwards and also 

from displacing laterally with respect to the half-mould 1 . 
M other illustrated component parts remain in their initial position, with 
the exception of the second half-mould 2 which can start, or continue, its 
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clamping stroke. 
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Phase c). Figure 3. The small-tube assemibly 4 is lowered until it is inserted in the 
mouth opening 6 of the preform. 
5 This small-tube assembly is formed by an insert 10, in the interior of 

which there is siidably arranged a traditional stretching rod 1 1 ; this insert 
has a substantially cylindrical shape and is provided with a plurality of 
external ribs 13 which are in such a size and geometry as to be able to 
get exactly inserted into the inner cylindrical wall of the mouth portion of 
10 the preform, so that, when said insert is lowered with the small-tube 

asseinbly 4, it becomes disposed on to the preform in a firmly joined 
manner therewith. 

Furthermore, between said outer ribs 13 there are provided 
corresponding passages 14 adapted to enable gas to flow from the 
15 outside of the preform into the interior of the latter (see Figures 8, 9 and 

10); the purpose of these passages is to enable the gas needed to blow 
mould the preforms to flow in when the small-tube assembly 4 is lowered 
and, therefore* when the respective insert is firmly fitted into the mouth 
portion of the respective preform. 

20 

Phase d) Figure 4. The gripper 5 is separated from the respective preform and is 
moved into an appropriate position in view of a subsequent preform 
loading phase. 

The possibility for the gripper 5 to be separated by simply pulling it away 
25 is ensured in a particialarly easy and safe manner, without any risk of 

damaging the preform, if a gripper is used of the type described in the 
Italian utility model application no. PN99U000023 ffled by this same 
Applicant. 

It should be noticed that it is in this phase d) that the condition is practically 
30 created which brings about most of the advantage offered by the present 

invention: in fact, the stability of the position of the preform is determined 
by the combined action of the insert 10. which prevents the preform from 
moving or displacing tangentially, and the fork means 3 which, by 

7 
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engaging the preform imdemeath the neck ring 14 thereof, prevents it 
from sliding downwards. 

In this condition, tiie preform itself is completely associated in a firm 
manner to a half-moxild. in a position in which it is adapted to be blow 
5 moulded, regardless of the position of the other counter-mould, which 

can in this way continue witii its clamping stroke. 

Phase e) Figure 5. The two half-moulds are completely damped against each other; 

in particular, the moving half-mould 2 brings its previously started stroke 
1 0 to completion, so as to dose in on the half-mould 1 . 

It can therefore be readily recognized that a saving can be obtained on the 
overall cyde time if the fact is duly considered that final positioning of the preform 
in view of blow moulding takes actually place well in advance of the half-moulds 
15 being dosed and clamped together, so that the preform handling gripper is able to 
start releasing the preform and moving away beforehand and the time required for 
the moulds to be clamped in order to have the preform duly locked in position can 
actually be saved (since the preform itself is already locked in position by the 
above dted means). 

20 

From this phase on, the process goes on according to the traditional technique 
until the actual blow-moiolding phase is eventually completed, at the end of which 
the half-moulds are then separated and the blow-moulded container is removed by 
a respective gripper in a sequence of operations that is fully similar to, albeit in the 
25 reverse order, the sequence followed for loading the preform in the mould; 

The reader should furthermore duly notice that the use of the smaU-tube 
assembly 4. comprising its insert piece and stretching rod. is not to be considered 
as being inherently part of the present invention, since similar devices are already 
30 known and used in the technical practice. An integral part of this invention is on the 
contrary the particular type of totally new and original use that is made of such a 
small-tube assembly. 
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In fact, this small-tube assembly is used not only to perform traditianally as a 
stretching rod and channel for the blow-moulding gas to flow therethrough, but also 
as an innovative means for centering the preform and locking it in position by acting 
in combination with the afore mentioned fork means, in such a manner as to lock the 
5 preform in the desired position without using the half-moulds and regardless of the 
position of the same half-moulds. 



In practice it can be concluded that, with the method according to the present 
invention, ie. owing to the clamping phase of the moving half-mould occurring 
10 almost at the same time as the prefomj insertion phase, as well as the opening 
phase of the same moving half-mould occurring almost at the same time as the 
moulded-container removal or ejection phase, thanks to the particular 
conformation, arrangement and use of the afore described devices, a reduction in 
total blow-moulding cycle time can actually be obtained. 

15 

The described apparatus and method can be most effectively used if a plurality 
of pairs of half-moulds are applied all along the outer periphery of a generally per 
se known central rotary structure 20. in which: 

10 - in each one of said pairs, one of said half-moulds 1 is stationary and joined to 
said rotary structure and is preferably arranged on a vertical plane with the 
respective half-cavity 1 A facing outwards and oriented radially with respect to said 
rotary structure; 



25 - the other half-mould 2 is movable with a rotary motion about an axis airanged 
on the horizontal plane as hinged on a rotation device (not shown) in such a manner 
that, when it is raised into its clamped position, it is able to move into exact coupling 
with said stationary half-mould joined to said rotary structure. In this way the need 
will only arise for the sole opening and closing movement of the moving half-mould 

30 2 to be actuated, since the other half-mould 1 is stationary and substantially joined 
to the rotary structure 20. 



Therefore, if the various phases into which the cycle time can be broken down. 
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- preform insertion (at a fixed station) , 

- lowering of the small-tube assembly, 
5 - mould clamping. 

- blow moulding, 

- mould opening. 

- raising of the small-tube assembly, 

- removal and unloading of the finished container at a fixed station, 

10 

are so adjusted and arranged as to be able to be carried out during exactly a 
complete rotation of the rotary structure, a particularly efficient and simple 
apparatus will be obtained which is capable of ensuring a really considerable 
productivity-to-size (ie. space recpnrements) ratio as compared with rotary 
1 5 apparatuses of a traditional type. 
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?| CLAIMS 
10 

1 . Apparatus for blow moulding hollow plastic containers, con:prising: 

- a plLtrality of pairs of opeoable aiKi ciosable half-moulds enable of being 

Pi coupled to each other and clamped together, said pairs being associated to an 

j^-f appropriate central ^ructure (^/^ 

Ml IS * devices to handle, transfer and ixitroduce ^ prefbrn^ 

baS^-npuids as these are kept in the^ 
L. - a pick-up device adapted to remove the blovr-moulded container from the pair 

M ofhalf-mouldsiiponfliembeingop€ned,ie. separated^ 

\% - - a mould opening and closing mechanism adapted to cdose. ie. damp said half-- 

P 20 moulds together i?)on them having passed through the position in which preform * 

insertion is carried out, and to op>€n, ie. separate said half-moiilds from each other 
in correspondmce of the mechanism provided to remove the finished container 
therefrom. 

■ chQractcriiSQd in that - 

25 ' ■ th e r e a r e provided means adapted to arr an ge a respective preform in a pre- 
defined position suitable for blow moulding, and to hold it in this position regardless 
of the position and mutual relation of said respective pair of half-moulds, in 
particular when said half-moulds are at least partially open, ie- separated from each 



30 



oth^ *— 

3. Appcratuu according to daim Ix characterized in that said means comprise: 
- a fork member (3) joined to a respective steticffiary half-mould (1) and 
provided with a receptade (8) adapted to place the respective preform into said 
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respective pre-d^ned position, 

- apincer-Iike gig^per (5) ad^sted to transfer a respective preform (7) ftom an 
external position and automatically fit it into said receptacle (8) of fee reqjective 
fork member (3). as wen as to automaticany disengage from said pr^rm upon the 

5 latter having been femly fitted into said respective receptacle. 

- a smafl-tube assembly (4) adapted to move into inserting in the mouth portion 
(6) of said preform when fee latter is so restrained in said respective receptade (8) . 

/. i^paratus according to daim^ characterized in tiiat the lodced condilicai of 
10 said preform is determined: 

• - either by it engaging said pincer-likegiipper (5), 

- or fay the combined action of said fork member (3) and the respective 
small-tube assembly (4)-. 

3/ ^ 

15 yf. ;^aratus according to daim characterized in that said small-tube 
assembly con^rises: 

- a substantiany cylindricai insert piece (10) adapted to firmly fit into the mouth 
portion of tite respective pr^OTn; ' 

- a stretching rod (1 1). which is provided slidabiy inside of said insert piece and 

20 is ad^ted.to be displaced in a rectilinear manner into tiie respective preform when 

said reactive insert piece is so grmiy fitted into tiie mouth portion of said 
respective preform. 

^. Apparatus accordmg to claiin^charactert«d in that said insert piece (10) ^ 
25 provided along its periphery witii a plurality of passages or recesses (1 4) adapted . 
to enable gas to flow from tiie outside to the inside of tiie respective preform when 
said insert piece is fiiDy and Simly fitted and todted into tiie respective preform 

^. -^aratus according to any of tiie preceding daims. characterized in tiiat 
30 said centtal structure (20). to vrtiich said pairs of half-moulds are assodated, is a 
rotary structure on a horizontal plane, and said pairs of half-moulds are arranged, 
preferably regularly spaced from each other, along a drcuiar periphery centered 
on the axis of rotation of said rotary structure. 
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7. i^paratusaccordiizgtodaimfi^^ diaract^izedmtbat said pairs of I^-moi^ 
are comprised of a respective statiooary half-mould (I) and a respective moving 
haif-mould (2) capable of opening firom and closing against Hib respective 
5 statiozHory ha}f-moi2ki 

Apparatus according to daim ^ characterized in. that said stationary half- 
moulds are substantiaEy joined to said appropriate cmtrai structure (20) and are 
arranged in a substantially vertical position, and the respective moving half-moulds 
10 (2) are ad^ted to move into clamping with a substantially rotary movement about 
respective horizontal axes of rotation. 
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Apparatus according to claim diaracterizedinthat said horizontal axes are 



orthogonal to the axis of rotation of said rotary caitral stmcture. 



. Kfethod for inserting and locking a preform in a pre-determined positian of a 
pair of blow-moulding half-moxjlds, characterized in that it cx)niprises foBawing five 
phases, in which: 

a) - said preform is approached to said pre-determined posttion by mems of a 
20 respective gripper (5) adapted to engage said preform, said grasper t>eing 

capable to be transferred in a controllable manner into an appropriate disposition 
with respect to a pre-defined one (1) of said half-moulds: 

b) - said preform is locked in place virith respect to an appropriate receptacle 
member (8) that is firmly joined to said pre-defined one (1) of said half-moulds; 

25 c) - an ^prqpriate small-tube assembly, which is cornprised of an insert piece 
(10) and a respective stretching rod (1 1), is inserted in the mouth portion (6) of said 
preform: 

d) - said gripper (5) automatically disengages from the respective preform; 

e) - said pair of half-moulds moves into dosing and damping. 

-'^ /o. 3 

14. Method according to daim }(). diaracterized in that the alx)ve cited phases 
' d) and e) are adapted to be performed at least partially at the same time. 
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M ^Method according to dahn/or ^ characterized in tiiat the above cited 
phases c) and e) are ad^ted to be performed at least partially at the same time. 

kZ^j 9 /Id 

. Me&od according to any of the daims/to yi, characterized in that said 

5 central structure is ad^ted to si^^port a piurality of pairs of s 

according to daims 1 to 9. and that said five phases a) to e) are performed in an 
autoniatic. continuous and ordeiijr sequence for said plurality of pairs of said half- 
moulds. 

> ^- Method according to daim.>4 characterized ii that the rotation period of 
said rotary central stmcfiire coinddes with the cyde time coire^onding to the 
Steps during which 

- the prefonn is loaded in the moiakt 

- the niotild is closed and danped, 

- fee prefonn is blow moulded through the various steps connected with the 
• process, 

- the mould is opened by the separation of the respective half-moulds. 
-*e blow-moulded product is removed therefrom. 
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